ABSTRACT: Background: Incorporating the nursing staff to assist with the screening process on admission will allow patients who are at nutritional risk to be assessed by registered dietitians earlier in their hospital stay. The goal of this study was to develop an objective, valid, reproducible nutrition screen for use by registered nurses (RNs) to allow for nutrition classifications of hospitalized patients. Methods: The current nursing admission assessment form was modified to contain questions on weight loss history, percentage of ideal body weight, and alterations in dietary intake and gastrointestinal function. Assessments were completed within 48 hours of admission. On the basis of the answers to these questions, patients were classified as "at nutritional risk" or "low nutritional risk." In phase 1, to assess reproducibility of the form, a prospective study between staff RNs and a nutritionist was undertaken on 186 consecutive adult admissions. Nutrition screening and classification was done independently by both practitioners. In phase 2 of the study, prospective validation of the form contrasting prealbumin (PAB) levels with RN nutritional risk classification (n =56) was investigated. Results: Interobserver agreement of nutrition classification between RN and nutritionist was 97.3% (p = .95). Twenty-nine patients were classified at low nutritional risk (27 normal PAB and 2 low PAB); 27 patients were classified as at nutritional risk (16 normal PAB and 11 low PAB) (X 2 =8.9,p < .003, power 0.8). The sensitivity of the tool was 84.6%. Conclusion: To our knowledge, this is the first nutrition screening tool designed for staffRNs that has been tested for both validity and reproducibility.
The prevalence of malnutrition in hospitalized patients has been estimated to be as high as 48%. 1.2 Malnutrition has been associated with increased morbidity and mortality, increased length of hospital stay, and increased cost.3. 4 Recently, in an attempt to rectify this situation, the Joint Commission On Accreditation for Hospital Organizations (JCAHO) mandated that nutrition screens be completed for all hospitalized patients in a timely fashion. & This mandate challenges professionals responsible for the nutrition care of hospitalized patients. The existing stafTin typical nutrition departments are insufficient to provide timely screens for all patients." In the current financial climate of medical reform it is unlikely that hospital administration will allocate additional funding to accomplish this task. The challenge to health care professionals becomes how to accomplish timely, reproducible, and valid nutrition screens with existing hospital personnel.
Several methods have been developed to screen and assess hospitalized patients to identify those individuals who may be or are at risk for malnutrition. 7 - 14 Yet few of these nutrition screening and assessment tools except for the subjective global assessment or SGA have been tested for reproducibility (the ability of a test to produce consistent results when repeated under the same conditions from person to person) and validity (the tool measures what it is supposed to measure) by a variety of health care professionals. The SGA was developed by Baker and colleagues 1 &. 16 and emphasizes clinical assessment of nutritional status by stressing historical, symptomatic, and physical parameters. The tool has also been shown to be reproducible in patients undergoing major gastrointestinal surgery, in patients admitted to a medical-surgical gastroenterology service, in renal dialysis patients, and in liver transplant candidates.F''" A significant majority of the questions and physical assessment techniques required in the SGA are completed by registered nurses upon admission and recorded in the nursing assessment forms. Incorporation of an objective, valid, and reproducible nutrition screen within the standard nursing admission form meets the JCAHO mandate. This technique also allows professionals with formal training in nutrition to optimize their efficiency in prioritizing patients for indepth nutrition assessments.
The purpose of this study was to modify t.he existing nursing admission assessment form to inelude reproducible and valid nutrition information for nurses to identify patients at nutritional risk.
MATERIALS AND METHODS
Phase 1: Testing the Reproducibility of the Modified Nursing Assessment Form. A. Modification of the nursing assessment form. The current nursing assessment tool was modified to contain information on four categories: (1) diagnosis, (2) nutrition intake history, (3) ideal body weight standards, and (4) weight history. Within each of these categories, criteria were added relating to nutritional status ( Table 1 ). The criteria were arranged according to the amount oftime required for completion by nurses. When the patient answered yes to any of the criteria, the nurse classified the patient "at nutritional risk" and was not required to complete further categories. Ifthe patient did not meet any of the criteria in any of the categories, the patient was considered to be at "low nutritional risk."
Critical diagnoses that categorized patients~t nutritional risk included the following: anorexia nervosalbulimia nervosa, malabsorption (celiac sprue, ulcerative colitis, Crohn's disease, and sh?rt bowel syndrome), multiple trauma (closed head injuries, multiple fractures, and gun shot wounds), major gastrointestinal surgery within the past year, cachexia (temporal wasting and muscle wasting), coma, diabetes, end-stage liver disease, end-stage renal disease, nonhealing wounds, and decubitus ulcers. Nutrition intake history included information on the presence of vomiting for >5 days, diarrhea of >500 mL for 2 days, and a reduced oral intake of <lh of normal for >5 days. If the patient exhibited or recalled any of these criteria, the patient was classified as at nutritional risk. Ideal body weight standards were evaluated by comparing the patient's current weight-for-height to theI;~deal body weight. If the patient was <80% of their Ideal body weight, the patient was considered to be at nutritional risk. A chart was included on the back of the form in both English and metric measurements for an easy, quick reference so that a calculator would not be needed. There was also a precalculated column for classifying patients <80% of ideal body weight. The tool's section on weight history began with the initial question of whether or not there was any planned weight loss. If the patient responded NUTRITION RISK CLASSIFICATION 21 positively, then an attempt was made to determine the time frame in which the weight loss took place. The percentage of weight loss was then calculated and compared with a table that collated the length oftime to the percent of weight loss. Weight loss of 1% to 5% within 1 month before admission and 7% to 10% in the preceding months was considered to be a nutritional risk. B. Testing for reproducibility. Registered nurses on an adult general care unit were instructed on the administration of the screening tool through inservices. During this training period, two patient cases were reviewed for each of the two classifications. Patients were excluded from the study if they were comatose or disoriented or if there was no family member or significant other to answer the questions on the screening form. After completion of the screening tool, nurses classified the patient as at nutritional risk or low nutritional risk. A nutritionist also completed the screen independently of'nursing and classified each patient for nutritional risk. All admission screens were completed within 48 . hours of admission.
Phase 2: Validating the Nutrition Screening Tool. Phase 2 of the study was conducted to validate the screening tool. In this phase ofthe investigation, the participant's prealbumin concentrations were measured. Exclusion criteria included patients with disorders known to affect prealbumin, excluding malnutrition. These disorders included the following: diabetes, liver disease, renal disease, hyperthyroidism, presence of an acute phase response, and active, chronic inflammatory diseases." Other exclusion criteria included patients < 18 years of age, patients who were comatose or disoriented and for whom a family member or significant other was not present to answer the nutrition screening questions. After instruction and case review, a registered nurse without formal prior nutritional training completed the nutrition screen within 24 hours of admission. After completion of the screen the patient was classified as at nutritional risk or low nutritional risk.
Prealbumin samples were obtained from the admission blood sample. Low serum prealbumin was considered to be a value< 16 mg/dL. All prealbumins were measured by rate nephelometry using the ARRAY 360 System (Beckman Instruments, Inc, Brea, CA).
Statistics. To test the reproducibility ofthe tool, it was determined that 135 screens were needed to detect a 15% difference between the nurse and nutritionist with a significance level of .05 and a power of .80. To test the validity of the tool, it was determined that 28 patients per classification would be required to detect a 30% difference with a significance level of .05 and a power of .80. AX 2 goodness of fit test was used to determine the interobserver reliability. Specificity and sensitivity was used to measure the validity of the tool. A p value of < .05 22.. KOVACEVICH ET AL 
RESULTS
Phase 1: Testing the Reproducibility of the Nutrition Screening Tool. A total of 186 patients were screened during the first phase of the study. The age range was from 14 to 78 years of age (mean 45.7 :!: 18.1 years). Ninety-two men (49.7%) and 94 women (50.5%) entered the study. The mean age for men was 43.1:!: 18 years and the mean age for women was 48.2 :!: 18 years. Both the nurse and the nutritionist assigned the identical nutrition classification in 181 of the 186 patients (Table 2) . Eighty-three patients (44.6%) were classified as at nutritional risk by both the nutritionist and the nurse, and 98 patients (52.7%) were classified as at low nutritional risk by the two disciplines. Of the five remaining patients, two (1.1%) were classified as low nutritional risk by the nurse and at nutritional risk by the nutritionist and three (1.6%) were classified as at risk by the nurse and as low risk by the nutritionist. Thus there was 97.3% agreement between the two raters, which was not significant ()(2 = .047,p = .95).
Phase 2: Validating the Nutrition Screening Tool. During phase 2 of the study, screening was completed on 57 patients. One participant was excluded because of an insufficient quantity of serum to obtain a PAB result. Twenty-eight participants (50%) were women and 28 (50%) were men. The mean age was 56.9± 16.3 years. Twenty-nine patients (50.9%) were classified at low nutritional risk (mean age 58.7 ± 15.7 years) and 27 (49.1%) as at nutritional risk (mean age 55.2 ± 16.9 years). Ofthe 29 patients who were classified as at nutritional risk, 13 (44.8%) were entered because of diagnosis, 10 (34.5%) reported symptoms related to nutrition intake history, 1 (3.4%) was less than ideal body weight, and 5 (17.2%) experienced unplanned weight loss prior to admission. Of the 29 patients at low nutritional risk, 27 had normal admission PAB and 2 had low PAB (Table 3) . Of the 27 patients classified as at risk, 16 had normal PAB and 11 had low PAB. These results were significant, )(2 =8.9, p < .003. The sensitivity of the tool was determined to be 84.6%; the specificity was 62.7%. The positive predictive value or the proportion of those with a low prealbumin concentration who were malnourished was 40.7% and the negative predictive value or the proportion of those with a normal prealbumin concentration who were not malnourished was 93.1%.
DISCUSSION
The purpose of developing a screening tool is to identify people at risk early so that treatment can be started before complications occur. 22 The ideal screen should be inexpensive and easy to administer and should impose minimal discomfort to the patient. Additionally, the tool must be valid, reliable, and In their study, the SGA was compared with standard nutrition parameters that included anthropometric evaluation, percentage of ideal weight, percentage ofideallean body weight, percentage of body fat, creatinine-height index, serum albumin, serum transferrin, total lymphocyte count, total-body nitrogen, total-body potassium, and delayed cutaneous hypersensitivity to four antigens. Analysis of variance demonstrated no statistical differences in total lymphocyte count, serum transferrin and total-body nitrogen. A follow-up study completed in 198~concluded that serum albumin, serum transernn, anthropom~t:y!.and the cr~atinine-height I~d~x reduc~~SenSItI':ltIes and specIficities for predicting nutrition-associated complications when compared to SGA.23 A third study, conducted by these same investigators, using a larger sample size and two hospitals, found transferrin, creatinine-height index, percent ideal weight, percent body fat, and totallymphocyte count were not useful in predicting 1· ti 24.. KOVACEVICH ETAL used SGA on a medical-surgical gastroenterology service found that weight loss and the underlying illness were the variables that influenced practitioners on the final nutrition classification. Our screening tool was based on the results of these studies with emphasize on diagnosis, nutrition history, physical exam, and ideal body weight. The reproducibility of the SGA has been tested in other studies and confirms our findings of high inter-rater agreement between nutrition classification. In the original study, two raters who were physicians agreed on the exact clinical classification in 48 of 59 patients or 81%.l~In the follow-up study in two teaching hospitals by a group of five clinicians (3 physicians who were residents in clinical nutrition, 1 research nurse, and 1 nurse practitioner), there was 91% agreement in the SGA ratings." Other studies involving health professionals cited agreements of79% and 80% between the two observers. IS , 19 Validity of the SGA in the previously cited studies was accomplished by stratifying patients who were at high risk for nutrition-associated complications. These complications included evidence of a wound or deep sepsis (ie, pneumonia or abdominal abscess) or positive blood cultures, the use of antibiotics, and length of stay. The authors found the incidence of infection significantly increased with the severity of the nutrition classification, as did the length of stay and the use of antibiotics. To test the validity of our screening tool, we choose PAB as our "gold standard." This is the best biochemical indicator available to detect depletion of visceral protein in selected patient populations. To allow valid interpretation of PAB levels, we excluded patients with disorders known to effect PAB levels. Unlike albumin, which has a half-life of 19 to 20 days, and transferrin, which has a half-life ofS to 10 days, PAB has a short half-life of2 to 3 days with substantially smaller body pools." Because of the long half-lives of albumin and transferrin, changes will occur too slowly to reflect rapid changes in nutritional status. Therefore, PAB levels allow the clinician to determine which patients would most likely benefit from early intensive nutrition evaluation and intervention before complications occur. Patients with diabetes, renal or liver failure, hyperthyroidism, presence of an acute phase response, and active chronic inflammatory disease were not included in phase 2 of our study because of the nonnutritional influence these conditions have on prealbumin concentrations (our chosen measurement standard). In many of these conditions, the patient would be classified as "at nutritional risk" in step 1 of the screening tool. Unfortunately, there is no biochemical marker that is reflective of nutritional status for patients with active inflammation. We are not able to tell from our study how well these individuals would be classified for their nutritional status by our screen. Vol. 12, No.1, February 1997 The sensitivity (the proportion of patients with low prealbumins that were classified as "at nutritional risk") of our screening tool was 84.6% and the specificity (the proportion of patients with normal prealbumins that were classified as "no nutritional risk") was 62.7%. An ideal screening tool is one that is 100% sensitive and 100% specific; however, generally this is not possible. An improvement in the specificity of our screen could have been achieved by using a more stringent definition of nutritional risk. This could have been done by increasing the number of days patients experienced diarrhea, vomiting, or reduced intakes by increasing the amount of weight loss required to be classified as "at risk." This would have reduced the number of patients misclassified as "at risk," reducing the "false negatives." However, changing the definition would have increased the number of patients with low prealbumin classified as "no risk," increasing the number of "false positives" and thereby teducing the sensitivity. In our investigation the relative importance of correctly classifying all patients possibly at nutritional risk outweighed the impact ofmisclassifying those not at nutritional risk. The consequences of the high sensitivity and low specificity of our screen was that more patients would have been referred to a dietitian for a complete nutrition assessment than would have been necessary. This alternative was more desirable because it does not allow malnourished patients to slip through the screening process undetected.
NCP,
To our knowledge, this is the first study to describe the use of a valid reproducible tool for early identification of nutritional risk by nurses. Expanding nutrition awareness into the scope of multidiscipline practitioners embodies the spirit of the recent JCAHO revisions. This "Agenda for Change" recommends that nutrition care and other patient care services be seen as multidisciplinary processes that integrate several departments and qualified individuals as appropriate. Further studies in smaller, non-tertiary care settings are needed to determine the applicability of this tool in those patient populations. The need for a nutrition screen relics on the premise that early detection of'malnutrition will result in reduced costs from shorter, less complicated hospitalization. A feasibility study is required to determine the costs versus the benefits of implementing this screening tool.
